PILLOW TOP FOR A CUSHION 


Field of the Invention 

This invention relates generally to cushions, and more particularly to cushions 
including bed mattresses, seat cushions, backrest cushions, or any other cushion for 
supporting a body in part or its entirety. 

Background of the Invention 

A typical cushion uses elastic foam material for suitably distributing pressure from 
the body over a relatively large surface area of the body being supported by the cushion, such 
as a person lying on a mattress, a person seated in a couch, or an animal resting on a 
veterinary surgeon's table. 

When used in combination with some type of less elastic overlying layer, the elastic 
foam underlying layer in the cushion counteracts the deepest depressed parts in the overlying 
layer in order to provide an increased counter-pressure against the body. To achieve a 
reasonably limited cushion thickness, the underlying layer is typically arranged in the form of 
a highly-elastic foam layer or a spring base with mechanical springs to provide suitable 
support to the user. 

Some conventional cushions have a "pillow top" surface or layer on top of or in place 
of the less elastic-overlying layer. In the mattress industry, conventional pillow top layers 
have been formed by inserting soft resilient filling materials into an enclosure that is 
interconnected with a top surface of a mattress core. Normally, when an innerspring coil 
mattress core is employed, the pillow top construction serves to essentially cushion the 
innerspring coils and to allow for more independent and vmrestrained articulation resulting in 
improved conformability and interface pressure, thus improving overall comfort levels for a 
user of the mattress. 

Summary of the Invention 

Some embodiments of the invention relate to a support cushion including an elastic 
core having a first surface, a second surface, a thickness defined by the first surface and the 
second surface, and a pillow top surface having a plurality of foam strips adjacent the first 
surface of the elastic core. 

Other embodiments relate to a pillow top layer for a support cushion including an 
elastic core having a length and a width. The pillow top layer includes a plurality of foam 
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strips having a length, a width, and a thickness. The width of each foam strip is substantially 
the same as the width of the elastic core and greater than the length of each foam strip. The 
plurality of foam strips are positioned side-by-side such that the combined length of the 
plurality of strips is substantially the same as the length of the elastic core. 

Yet other embodiments relate to a support cushion having an elastic core and a pillow 
top portion adjacent to the core. The pillow top portion includes a plurality of foam strips 
positioned side-by-side and separated by a material different than the foam strips to form a 
non-continuous layer adjacent to the core. 

Brief Description of the Drawings 

hi the drawings, wherein like reference numerals indicate like parts: 
FIG. 1 illustrates a perspective view of a cushion embodying aspects of the present 
invention; 

FIG. 2 is a top view of the cushion illustrated in FIG, 1; 

FIG. 3 is a side view of the cushion illustrated in FIG. 1 ; and 

FIG. 4 is a cross-section of the cushion illustrated in FIG. 2 taken along line 4-4 of 

FIG. 2. 

Before the embodiments of the invention are explained in detail, it is to be understood 
that the invention is not limited in its application to the details of construction and the 
arrangements of components set forth in the following description or illustrated in the 
drawings. The invention is capable of other embodiments and of being practiced or of being 
carried out in various ways. Also, it is to be understood that the phraseology and terminology 
used herein is for the purpose of description and should not be regarded as a limitation of the 
present invention. 

Detailed Description 

FIG. 1 illustrates one embodiment of the present invention. This cushion 10 has an 
elastic core 14 and a pillow top layer or portion 18. A cover 22 (or one or more portions 
thereof) surrounds the elastic core 14 and the pillow top portion 18. In some embodiments 
the elastic core 14 and the pillow top portion 18 are each surrounded by individual covers that 
are coupled together, while in other embodiments, the two portions 14, 18 are surrounded by 
a single cover. 

The elastic core 14 of some embodiments can have any conventional construction or a 
construction similar to the cushions disclosed in the following related patents and 


applications: U.S. Patent Application No. 10/379,889 filed March 5, 2003, U.S. Patent No. 
6,602,579, and U.S. Patent No. 6,159,574, which are all commonly assigned and herein 
incorporated by reference. For example, the elastic core of some embodiments can have a 
plurality of springs covered with padding or foam. Other exemplary embodiments of the 
5 elastic core 14 can have one or more layers of foam, such as viscoelastic foam, polyurethane 
foam, HR foam, or other foams commonly used in the industry. For the sake of convenience, 
the cushioning material of the elastic core will be referred to as foam through out the detailed 
description. Thus, although the term foam will be used, it is to be understood that other 
conventional padding can also be used. 

10 FIG. 4 shows a cross-section of the elastic core 14 having three layers of foam: a 

bottom, middle, and top layer as illustrated. Although any number of layers can be used and 
many different types of material can be used in each layer, the particular embodiment of the 
* elastic core illustrated in FIG. 4 will be discussed. The bottom layer of the illustrated elastic 
core consists of highly elastic polyurethane foam. Preferably this layer has a density of 

1 5 twenty to seventy kilograms per cubic meter and a hardness of between one-hundred and ten 
to one-hundred and sixty Newtons at 40% Indention Force Deflection (IFD). The illustrated 
bottom layer has a density of about thirty-five kilograms per cubic meter and a hardness of 
about one hundred and forty Newtons at 40% IFD. The bottom layer can also have thickness 
between about five to fifteen centimeters. However, in the illustrated construction, the 

20 thickness of the bottom layer is about eleven centimeters. The surfaces of this layer can be 
flat or convoluted (e.g. truncated cones extending toward the next layer above). 

The bottom layer is positioned adjacent to the middle layer. In some embodiments, 
these layers are attached to each other. In this particular embodiment, the middle layer is 
identical to the bottom surface. However, in other embodiments, these two surfaces can be 

25 different (i.e., have different thicknesses, materials, densities, and hardnesses). The two 
layers can be fastened together by any conventional fastening technique such as fusing, 
gluing, or any other suitable mutual mechanical or chemical bonding. 

The top layer of foam within the core has a thickness between about five centimeters 
and nine centimeters, but more preferably about seven centimeters. The top layer is placed 

30 adjacent the middle layer. Preferably, the top layer is fastened to the middle layer by fusing 
or gluing together or any other suitable mutual mechanical or chemical bonding between the 
layers. The top layer is made of a viscoelastic foam material with suitable density and 
hardness, such as the material marketed under the name TEMPUR®. In some embodiments, 
this layer has a density between fifty- five and one hundred and ten kilograms per cubic meter. 


3 


Preferably, this layer has a density of eighty-five kilograms per cubic meter. This layer can 
also have a hardness between about fifty and eighty Newtons. Preferably, the hardness is 
sixty Newtons at 40% IFD. 

The terms "top layer," "middle layer," and "bottom layer" are meant to describe the 
5 position of the individual layers in relation to each other based upon the illustration. Thus, 
the terms are not to be construed as the bottom layer being a layer always lying beneath the 
top layer relative to an upward and downward orientation. Rather, it is meant as a layer lying 
on the farthest side of the cushion in relation to the body of the user. Similarly, the top layer 
is a layer lying on the nearest side of the cushion in relation to the body of the user. If the 

10 cushion, for example, is mounted on a back rest, then the underlying layer, the overlying 
layer and the top layer, if provided, will be orientated sideways and not downwards and 
upwards, respectively. 

Also, the term body should not be construed as only the whole body of the user. The 
body may be any part of the body such as a head if the cushion is used as a pillow, the 

1 5 buttocks if the cushion is used as a seat, or the back if the cushion is used as a backrest. 

However, the cushion may also support the whole body if the cushion is used as a mattress. 

The elastic core has a length Lc, a width Wc, and a thickness Tc. In some 
embodiments the length Lc is greater that the width Wc. For example, most mattresses have a 
length that is greater than the width. However, this does not preclude the width Wc fi-om 

20 being the same as or greater than the length Lc. The elastic core 14 can have a variety of 
thicknesses Tc depending upon the materials comprising the elastic core 14, the number of 
layers within the elastic core 14, the feel desired, and the like. 

As mentioned above and illustrated in FIGS. 1-4, the foam of the elastic core is 
contained within a cover. Specifically, the cover 22a illustrated in these figures only covers 

25 the foam elastic core 14 to protect the foam or other cushion materials of the elastic core. 

The cover 22a generally has about the same dimensions as the foam elastic core. Depending 
upon the characteristics desired fi-om the cushion 10, the cover 22a can be made slightly 
larger or smaller than the size of the foam elastic core. For example, in some embodiments 
the cover is designed to fit snuggly over the foam elastic core to provide a firm feel. In other 

30 embodiments, the cover is not as snug to provide a softer feel. The cover 22a of some 

embodiments is made of fabric material. The cover can be at least partially elastic to allow a 
body on the cushion 10 to sink in. The cover can be secured to the foam elastic core 14 in a 
conventional manner. For example, the cover 22a can have a zipper (not illustrated) located 
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along a peripheral edge or along one or more sides to allow the cover 22a to be removed, 
washed, and/or replaced. 

The pillow top portion 18 of the illustrated cushion 10 comprises a plurality of foam 
strips 26 contained within individual covers 22b or sleeves. The foam strips 26 each have a 
5 length Ls, a width Ws, and a thickness Ts which for the sake of convenience run in the same 
direction as the length Lc, width Wc, and thickness Tc of the elastic core 14, respectively. The 
total width Ws of the layer of foam strips 26 and the combined length Las of all of the 
individual foam strips is about equal to the width Wc and length Lc of the elastic core 14, 
respectively. In some embodiments, however, the width Ws and combined length Las of the 

10 foam strips 26 can be slightly longer or slightly shorter than the respective measurement of 
the elastic core 14. For example, it is not uncommon for a pillow top surface to extend 
slightly over the edge of the elastic core 14. Thus, in such a situation, the width Ws and 
length Las of the foam strips 26 may be slightly larger than the respective measurement on the 
elastic core 14. In some embodiments, the widths of each strip may be less than the width of 

15 the core. In such embodiments, two or more strips may be used so that the total width of the 
pillow top layer is about equal to the total width of the core. 

The illustrated embodiment has five equal-length foam strips each having a length Ls 
that is less than its width. This arrangement places the seam between each strip in an 
orientation that runs from one side of the cushion to the other. Although the strips could run 

20 in the other direction (top to bottom), the illustrated direction is the preferred orientation for a 
mattress. This allows the pillow top surface to be separated into zones of different softness 
and cushioning. These zones can be sized to correspond with typical locations of certain 
features of the human body. For example, a different zone may be used for lower legs, upper 
legs, hips, lower back, middle back, upper back, head, and neck. Also, by running the seam 

25 perpendicular to the direction in which a person would normally lay on the mattress, there is 
less likelihood that a person will lie within a seam. However, the seam can run along the 
length of the cushion 10 in some embodiments. 

Although the illustrated embodiment only shows five strips 26, other embodiments 
can have more or less strips. For example, some embodiments can have as few as three 

30 strips, while other embodiments can have as many as twenty strips. Preferably, the pillow top 
layer 18 has between four and eight strips. 

Although the strips 26 are illustrated as having equal lengths Ls, the length Ls of each 
foam strip 26 does not have to be the same. Rather the length can vary depending upon the 
location of the strip 26 on the cushion. For example, if the cushion is a mattress, the strips 
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can have different lengths corresponding to the desired size of each zone on the mattress. For 
example, an average person's hips will generally fall within a predetermined area on the 
mattress and need to sink into the mattress more than the small of the back to properly align 
the spine. Thus, a zone having a select length and softness can be positioned in this area. 
5 The adjacent zones can have different widths and/or densities to properly align the back and 
legs with the hips. 

The feel of the pillow top surface can be specifically engineered based on among 
other things the types of material used, the density and hardness of the material used, as well 
as the thickness of the material used. The strips 26 can have a thicknesses Ts greater than 

10 about one centimeter. However, preferably the strips 26 have a thicknesses Ts that is less 

than about ten centimeters. Generally, the cushion feels softer and plusher with a thicker layer 
of foam. However, beyond a certain thickness, the layer can become too cushioned and a 
person may not have sufficient support or may feel trapped in the foam. Therefore, in some 
embodiments the thickness Ts is between two centimeters and seven centimeters. However, 

15 in other embodiments the thickness is between four and six centimeters. 

The foam strips 26 can be made of substantially any material. However, in some 
preferred embodiments, the foam strips are made of viscoelastic foam. As mentioned above, 
viscoelastic foam can also be used in the elastic core 14. Viscoelastic foam assumes the 
form—in a somewhat "reluctant" manner—of the shape of the body being supported by the 

20 visco-elastic foam. After assuming the form of the body, the viscoelastic foam returns in a 
correspondingly "reluctant" manner to its original form when the pressure from the body is 
removed. A general definition of a visco-elastic foam may be ascertained from the following 
scenario: A rigid object, such as a steel ball, is dropped vertically downwards from a height 
of 1 m onto a plane surface of the visco-elastic foam resulting in an upward rebound of the 

25 rigid object of less than 10%, i.e., a rebound of less than 10 cm upwards from the plane 
surface of the viscoelastic foam. 

The viscoelastic foam thus exercises only a modest elastic counter-pressure against 
that surface by which it is loaded, and for precisely this reason it will therefore allow the 
body to sink relatively deeply into the cushion in such a manner to distribute its overall 

30 coxmter-pressure over a large area of the body, with a relatively uniform and relatively low 
counter-pressure per unit area of the supported area of the body. 

When utilized in cushions, the viscoelastic foam is intended especially to alleviate or 
counteract sores such as bedsores (decubitus) obtained from high-pressure points when lying 
on a mattress for long periods of time. Such high-pressure points may be generated by the 
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highly elastic foam layer or the spring base with mechanical springs supporting the weight of 
the body. Thus, it is desirable to limit the poor pressure distribution of the highly elastic 
foam utilized in a typical cushion. 

The way the pillow top layer feels is not only determined based upon thickness, but it 
5 is also dependent upon the density and hardness of the foam. In some embodiments, the 
density of the foam strips 26 can be greater than fifty-five kilograms per cubic meter. In 
other embodiments, the density can be less than one hundred and ten kilograms per cubic 
meter. Preferably, the density is between seventy and one hundred kilograms per cubic 
meter. More preferably, the density is between eighty and ninety kilograms per cubic meter. 

10 Most preferably, the density is about 85 kilograms per cubic meter. In some embodiments, 
the density is not the same in each strip 26. 

The hardness of the foam strips 26 can be greater than twenty-five Newtons in some 
embodiments. In other embodiments, the foam strip 26 can have a hardness of less than sixty- 
five Newtons. Preferably, the hardness is between thirty Newtons and sixty Newtons. More 

1 5 preferably, the strips 26 have a hardness between forty Newtons and fifty-five Newtons. 
Most preferably, the strips have a hardness of about fifty Newtons. The hardness of each 
strip does not have to be constant. Rather, the strips can have a varying hardness to provide 
different zones of comfort. Preferably, the hardness is measured at 40% IFD. 

As illustrated in FIG. 4 each strip 26 is contained within a sleeve of cover 22b. The 

20 sleeve separates each adjacent strip fi-om each other and provides a pillow top look. The 

sleeves can totally contain each side of each foam strip 26 (including the top and bottom) or 
the sleeves can be designed to surround only a portion of each strip 26. For example, the 
sleeves can surround four sides and the top of each strip without covering the bottom. 
Furthermore, adjacent sleeves can be connected to each other in some embodiments. As 

25 such, a common seam or edge along the length of the cushion can be established to connect 
the cover 22b to the cover 22a of the elastic core 14. However, in some embodiments, each 
strip 26 and cover 22b around the strip can be attached individually to the core 14 or to the 
cover 22a on the core 14. The pillow top cover 22b can be attached to cover 22a using any 
suitable fastener such as a zipper, adhesive, straps, or even sewing pillow top cover 22b to the 

30 cover 22a. A zipper or other removable fastener may be preferable in some situations where 
one may want to remove the cover to wash it or replace it. 

In yet other embodiments, the covers 22a and 22b can be combined into a single cover 
22 (removable or not). For example, the entire cushion 10 (core and strips) can be 
surrounded with a cover material and the top surface of the cover can be sewn to the core 
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along the seam of each of the pillow top strips. In such a situation, the strips 26 can be placed 
contiguous with the core 14. More specifically, the strips 26 can be fastened directly to the 
core 14. In other embodiments, the strips 26 of foam can also be enclosed within sleeves of 
the cover 22 and then the cover 22 can be placed onto the foam elastic core 14. In yet other 
5 embodiments, the cover can be formed with channels of material. The foam strips 26 could 
be placed into the channels and then the foam elastic core can be positioned within the cover. 

In some embodiments, it may be desirable to place a material having a low coefficient 
of fiiction such as a polypropylene anti-shear material between the foam strips and/or the 
elastic core to allow for some sliding movement of the strips 26 relative to each other. In 

10 addition, cover 22, 22b can be somewhat elastic so that the user can sink into cushion and 
allow the cushion 10 to conform to the user's shape, thereby relieving interface pressure. 

The embodiments described above and illustrated in the figures are presented by way 
- of example only and are not intended as a limitation upon the concepts and principles of the 
present invention. As such, it will be appreciated by one having ordinary skill in the art that 

15 various changes in the elements and their configuration and arrangement are possible without 
departing firom the spirit and scope of the present invention. For example, some 
embodiments of the invention have been described with reference to specific types of foam, 
such as highly elastic foam and visco-elastic foam, as well as specific dimensions, densities, 
and hardnesses. However, the type foam, the dimensions of the foams and the combinations 

20 of the foams may be different, without departing from the scope of protection. Variations 
and modifications of the foregoing embodiments are within the scope of the present 
invention. It is understood that the invention disclosed and defined herein extends to all 
alternative combinations of two or more of the individual features mentioned or evident fi^om 
the text and/or drawings. For example, various alternatives to the certain features and 

25 elements of the present invention are described with reference to specific embodiments of the 
present invention. With the exception of features, elements, and manners of operation that 
are mutually exclusive of or are inconsistent with each embodiment described above, it 
should be noted that the altemative features, elements, and manners of operation described 
with reference to one particular embodiment are applicable to the other embodiments. All of 

30 these different combinations constitute various altemative aspects of the present invention. 
Various features of the invention are set forth in the following claims. 


